Tubastatin, a selective histone deacetylase 6 inhibitor shows anti-inflammatory and anti-rheumatic effects.
Epigenetic modifications represent a promising new approach to modulate cell functions as observed in autoimmune diseases. Emerging evidence suggests the utility of HDAC inhibitors in the treatment of chronic immune and inflammatory disorders. However, class and isoform selective inhibition of HDAC is currently favored as it limits the toxicity that has been observed with pan-HDAC inhibitors. HDAC6, a member of the HDAC family, whose major substrate is α-tubulin, is being increasingly implicated in the pathogenesis of inflammatory disorders. The present study was carried out to study the potential anti-inflammatory and anti-rheumatic effects of HDAC6 selective inhibitor Tubastatin. Tubastatin, a potent human HDAC6 inhibitor with an IC50 of 11 nM showed significant inhibition of TNF-α and IL-6 in LPS stimulated human THP-1 macrophages with an IC50 of 272 nM and 712 nM respectively. Additionally, Tubastatin inhibited nitric oxide (NO) secretion in murine Raw 264.7 macrophages dose dependently with an IC50 of 4.2 μM and induced α-tubulin hyperacetylation corresponding to HDAC6 inhibition in THP-1 cells without affecting the cell viability. Tubastatin showed significant inhibition of paw volume at 30 mg/kg i.p. in a Freund's complete adjuvant (FCA) induced animal model of inflammation. The disease modifying activity of Tubastatin was also evident in collagen induced arthritis DBA1 mouse model at 30 mg/kg i.p. The significant attenuation of clinical scores (~70%) by Tubastatin was confirmed histopathologically and was found comparable to dexamethasone (~90% inhibition of clinical scores). Tubastatin showed significant inhibition of IL-6 in paw tissues of arthritic mice. The present work has demonstrated anti-inflammatory and antirheumatic effects of a selective HDAC6 inhibitor Tubastatin.